§ Office | 



RECD 1 2 AUG 2004 



WIPO 



PCT 



r v i / go tyu«> / U u £ 3 i g 




INVESTOR IN PEOPLB 



The Patent Office 
Concept House 
Cardiff Road 
Newport 
South Wales 
NP10 8QQ 



I, the undersigned, being an officer duly authorised in accordance with Section 74(1) and (4) 
of the Deregulation & Contracting Out Act 1994, to sign and issue certificates on behalf of the 
Comptroller-General, hereby certify that annexed hereto is a true copy of the documents as 
originally filed in connection with the patent application identified therein. 



In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named 

in this certificate and any accompanying documents has re-registered under the Companies Act ~- 

1980 with the same name as that with which it was registered immediately before re- <p 

registration save for the substitution as , or inclusion as , the last part of the name of the words < 

"public limited company " or their equivalents in Welsh, references to the name of the company p 

in this certificate and any accompanying documents shall be treated as references to the name b> 

with which it is so re-registered. j— 

m 

In accordance with the rules, the words "public limited company" may be replaced by p.l.c. , Q 

pic, P.L.C. or PLC. 3 



Re-registration under the Companies Act does not constitute a new legal entity but merely 
subjects the company to certain additional company law rules. 




Signed 
Dated 3 August 2004 



PRIORITY 
DOCUMENT 

SUBMITTED OR TRANSMITTED IN 
COMPLIANCE WITH RULE 17.1(a) OR (b) 



An Kxeraitive Aeencv of the Department of Trade and Industry 



8. JUL 2003 1b: U 
Patents Form 1/77 

rstttnu Att 19T7 
(Stale IS) 



hfUUUOVN Q\/tfLrm\t/ iw 



'ICE 



08JUL03 E82i02A-l/OO2973^ 
POi/7700 1 



8 JUL 2003 



Request for grant of a patent 

oplMittrr r«fl**.«xUB ft» Patau Officii fa jwi fflJ.^o^Q BY 



FAX I 



lie Pal ait Office 

Cardiff: tad 
Nswpoi t 
$tjulh V 'ales 
KM 1RH 



I. Your reference 



JCB/P102222GB 



2. latent application number 

(The Patent Gffira wiUEilin thlsptur) 



»M5 



0315944.9 



3. Pun name, address and postcode of the or of British Nuclear Fuels Pic 

each applicant (onteitertsamBmes) SSrINOTON 

. WA3 6AS 

Patents ADP number (if you known) 



If the applicant fe a corporate body, give the 

country/state of its incorporation United Kingdom 



4. TSCloof thehrvenriQfl 



DRY DRILLING 



5* Name of your agent Qf you haw one} 



Harrison Goddard Foote 



"Addresa far service 1 * in the United Kingdom Belarave Hall 
to which all correspondence should be sent Q e | qrave Street 

(hxhidiog pojltodsj L06d$ 

LS2 8DD 



Patents ADP number (ifyou &m>wi$ 



14571001 



Ifyou are declaring priority from one or more 
earlier patent applications, give the country 
wad the date of Stag of the or of each of these 
earlier applications and Of 'you Avow jytfae or 
each application number 



Priority application number 

(ifyou know It) (day /soonift /\ycar) 



7. If this application is divided or otJierwise 
derived from an earlier UK application, 
give the number and the filing date of 
the earlier application 



Number of teriler application 



Due of filing 
(d$y /month / ytur) 



8. Is a statement Of inventorship and of right 
to grant of a patent required in support of 
this request? Ctosmr T«'/e. 
a) any applicant named in part 3 id not ojx inventor, at 
h) then is an inventor wbo is not named as an 
vppUcsnt, 

4 anynained2ifip&&ail*a carpaxatn boOy 
Sett nob* (d)) 



Patents Fonx. 1/77 



B. JUL. 2003 ID: nrniMovn n «- 

Patents Form 1/77 

9. Enter the number of sheets for any of the 
following items you are filing with this form. 
Do not Count copies of the Stone document 

Continuation Sheets of this form 
Description 

Claim ft? 4 
Abstract 




Drawing^ 



10 



10, If you are also filing any of the following, 
state how many against each item. 

Priority documents 

Translations of priority documents 

Statement of inventorship and right 
to grant of a patent (Patents Fcrm 7/77) 

Request for preliminary examination 
and search (Patents Form 9/77) 

Sequent for substantive examination 
(Patents Fann 10/77) 

Any other documents 

(please specify) 



11. 



I/We request the grant of a patent on the baste of this apiftcadon- 

Signature Date 
Harrison Godd^Ck^ 8 July 2003 



12. Name and daytime telephone number of 
person to contact In the United Kingdom 



Mr J, C. Boatees 



0113 233 0100 



Ater^ application for a patent has betn tiled, the Comptroller of the Parent Office wdl ^^^^P^^ D 
or comxnurdaation of die invention Mould be prohibited or restricted under Section 22 of the Patents Act 197* You 
will be informed if it is necessary to prohibit or restrict your invention in this way Furthermore, if you lrveinj** 
United Kingdom, Section 23 of the Patents Act 197? stops you from applying for a patent abroad without SrstV 
mitten permission from the Patent Office unlet* an application has been tiled at least 6 weeks beforehand in 
United Kingdom for a patent for the same invention and either no direction prohibiting publication or 
communication has been given, or any such direction has been revoked 

a^ffyou need help to £11 in this form or you have any questions, please contact the Patent Omce Oi? Q6455QQ50& 

b) Write your answers in capital letters using black ink or you may type them. 

c) If there is not enough space for aU the relevant details on any part of this form, please continue on a sepi 
sheet of paper and write 'see continuation sheet" In the relevant part®. Any continuation sheet should be | 
attached to this form, 

d) If you have answered Yes' Patents Form 7/77 will need to be Hied 

e) Once you ha ve tilled in the fi?rm you must remember to sign and date it 

f) For details of the fee and ways to pay please contact the Patient Office. 

Patents Fonja 1/77 



8. JUL. 2003 1&:"2U 



The present inveittion 
for drilling through 
5 exclusively*/ a here 
that waste material 
is directed in th£ 



10 prior art, 



DRY D&IL1,XWG 

relates to a method and apparatus 
a target. In particular, but not 
is drilled through a target ensuring] 
associated with the drilling process 
direction of advancement of the drill * 



Many drilling techniques and apparatus are known in the 



Commonly a drive unit comprising a motor is 
used to rotate a drill bit at high speeds . The drill bit 
includes a cutting tip which cuts into a target as the 
drill is urged atainst the target. The drill hit may 
include rifling or other grooves which draw waste 
15 material, commonllr knowri as swarf back out of the hole 
away from the cutting face where the front tip of the 
drill bit engages I the target. 

A number of problems are known with such drilling 
20 processes . One such problem is that when drilling 
through a target acormed of a particularly hard material a 
great deal of heat is generated. Often a liquid coolant 
is used to lubricate the drilling process to prevent 
overheating. A problem with the use of liquid lubricant 
25 is that it ean itself cause a hazard and can therefore 
require further steps to remove liquid. 

Another problem wdth known drilling processes occurs when 
a target includes multiple materials each providing 
30 different physical properties when a bore is drilled 
through them. For example when drilling through a 
concrete wall which ha© pre-existing pipe work extending 
through it drilling "out the metal pipe work and concrete 
can cause snagging. This is particularly true when 

1 
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It is also known 



billing through large widths of wall for example through 
a number of metrsis in which case the force required to 
urge the drill b:.t through the wall can be prohibitive 
and/or snagging eln make the process difficult. ' 



Ihat in certain hazardous areas drilling 
• wall to access that area has many 
peculiar problems associated with it- For example it is 
well known in the nuclear industry to have rooms, 
commonly known as cells in which radioactive waste is 
processed or generated. under these circumstances the 
room is formed wish thick walls and any breach of these 
walls could potentially cause an outward motion of 
radioactive or other hazardous material from the cell 
into an adjacent area. This -should be avoided. Under 
these circumstances if a hole is to be drilled to provide 
access to the- potentially dangerous zone care must be 
taken that waste material does not move from the cell to 
the adjacent region. in addition all potentially 
contaminated material including waste material from the 
drilling process and drill tips which have potentially 
come into contact with hazardous material must be 
collected within the dangerous zone for subsequent safe 
removal rather thsn being returned into a w safe* region 

situated. Under these circumstances 
.ing apparatus and methods do • not 
:ory system. 



where a drill is 
conventional dril 
provide a satisfae 



It is an aim of ti 
30 mitigate the above 

According to a f 
. . there is provided 
target comprising 



,e present invention to at least partly 
mentioned problems. 

rst aspect of the present invention 
a method for drilling a bore through a 
the steps of: 
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advancing 



direction of advancement ; and 



30 



injecting a 



as said bore 
in the direction 



drill bit into said target along a 



directing gas in the direction of 
advancement through at least one aperture in said drill 
bit; whereby 

it drilled waste material, is directed 
If advancement via' said gas. 



According to a sUond aspect of the present invention 
there is provided a drill bit for drilling a bore through 
a target via a drilling process, comprising 

at least one cutting element arranged to cut a bore 
having • an internal diameter through said target as said 
drill bit advanced into said target/ and 

at least oie aperture in said drill bit for 
permitting a directing gas to be injected in a direction 
of advancement of said drill bit to thereby direct waste 
material, formed as said bore is drilled, in said 
direction of advancement . 

According to "a tjhird aspect of the present there is 
provided a drill, for use with a drill bit arranged for 
drilling a bore tbhrough a target, comprising: 

a rotor shaft arranged to rotate when driven; 

a motor axranbed to drive said shaft; 

connection means for- connecting said drill bit to 

said rotor shaft; 

a gas inlet arranged to receive pressurised gas from 
source ; and 
means arranged to inject gas from the 
inlet to said drill bit thereby providing a directing gas 
flow in a direction of advancement as said drill bit 
drills said bore. 



a pressurised gas 
gas directing 
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Embodiments of 
more accurately a 
a directing gas a 
effects produced 
injecting gas in 
bit during 
tip advances 
from the entry 
advancement and 
target . 



drilling 
through, 
point 



present invention can drill a hole ox- 
bore through a target material by using 
s a coolant. This reduces the unwanted 
using liquid coolant. In addition by 
% direction of advancement of the drill 
waste material, formed as the drill 
the target, can be directed away 
of the drill bit along the line of 
itnto a region on a further side of the 



Embodiments of 
advantage that 
wall pre-exists 
remove the pipe 
the diameter of 
Thi a c an pr qyi de 
pipe work through 



Embodiments of 
described hereina 
reference to the 



Figure 2 
apparatus; 
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ths present invention provide the 
pipe work extending through a target 
drilling process can take place to 
material and possibly further extend 
the existing bore through the target, 
the possibility to introduce further 
a target or possibly further items . 



when 



work 



the present invention will now be 
ter, by way of example only, and with 
Accompanying drawings in which: 



Figure 1 ill\;strates drilling apparatus; 



illustrates a top view of drilling 



Figure 3 illtstrates a drill and support mechanism; 

Pigure 4 illustrates a drill, support mechanism and 
possibly target; 



4 



B.JUL 21103 1!>:'2I 



10 



IS 



20 



25 



Figure 5 i 
region; 



lustrates a cell and adjacent safe 



Figure 6 illustrates a drill bit; 
Figure 7 illustrates a drill tip; 
Figure 8 illustrates another drill tip; 

illustrates an approach of a drill tip to a 



Figvire 9 
target; and 



Figure 10 ill 
and target 



ustrates the position of the drill tip 
immediately prior to drilling - 



In the drawings 
parts . 



:.ike reference numerals refer to like 



to drill a bore 1C 
existing bore, 
extends through 
understood that 
through the target, 



Figure 1 illustrates how a drilling process may be used 



through a thick wall 11 having a pre- 
^he bore is a pre-existing pipe Which 
the wall 11 although it will be 
the bore could be a predrilled hole 
A drill 12 is arranged to drive a 
drill bit 13 in tie direction of arrow A. As the drill 
bit is advanced iuto the target 11 a bore is developed 
through the targejt. The drill 12 is supported by a 

14 which may be secured to the floor 
The framework support may also be 



framework of posts 
IS of a room 16. 



30 secured to other portions of the room for example to the 
ceiling 17 and/or wall face 18 by way of respective 
securing fasteners 



S 
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As may be seen in figure 2 which illustrates the drilling 
apparatus of figure 1 from above the support further 
includes cross pieces 20 connecting the poets 14 and 
connecting beams 21 for securing the framework to the 

5 wall 18. It will be understood that the framework of 
uprights 14 and cross pieces 20 and beams 21 are used to 
provide a rigid support for a driving beam 22 along which 
the drill 12 is advanced- Such a framework is 
advantageous when a particularly long bore 10 is beincO) 

10 formed or when precise drilling is required. It will be 
understood that if a bore is to be drilled which is only 
a few centimetres long or where great precision is not 
required then the drill and appropriate drill bit may be 
held manually by a user without the need for a supporting 

15 structure. Other supporting structures may also be used. 

A hydraulic system 23 is provided to power the drill 12. 
Other power sources could of course be used. A 
compressed air supply 24 is used to provide a gas supply 

20 to the drill. The gas may be used either as a coolant or 
as a mechanism by which waste material formed during the 
drilling process can be directed along the direction of 
advancement A as the drill bit 13 is driven through the 
target 11. Alternatively the gas can serve both 

25 purposes. The gas may be air. 

Figure 3 illustrates the framework formed of upright post 
14 and beams in more detail together with the drill 12 
and drill bit 13. The drill 12 includes a sliding 
30 support 30 which holds the body 31 of the drill. The 
sliding body portion 30 is arranged to be driven 
longitudinally along the beam 22 whereby the drill bit 13 
can be urged against the target li as the drill is 
advanced control of this advancement may be carried out 
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remotely by users in another room with progressed 
monitored via various sensors and/ or cameras. The drill 
bit 13 is connected to the body portion of the drill by a 
connecting member 32 so that as the motor of the drill is 
activated the drill bit 13 may be driven at high speed 
{ax indeed any other selected speed) . A compressed air 
33 is provided to input a flow of gas which can act as 
coolant and/or directing gas. The directing gas flows 
through the body of the drill 31 and the connecting 
member 32 and down the longitudinal length of the drill 
bit 13 as will be described hereinafter. Further 
supports 34 and 35 are provided to help ensure that the 
drill bit is advanced in a desired direction when an 
accurate drilling process is required. 



10 



15 



Figure 4 illustrates a rear view of the drill 12 and 
framework.. Also shown is a portion of the target 11 
which may already have existing pipe work extending 
therethrough. In figure 4 the end holes 40 of these 
20 pipes are illustrated in a staggered formation of two 
columns. The drill 12 is advanced in a forward direction 
into the page along beam 22 during operation. Initially 
cue of the holes 40 nominated as a target hole 41 (not 
shown) is selected and then the location of the beam '22 
25 is adjusted by. raising and/or lowering the beam 22 by 
virtue of the adjustable runners 42 on the upright post 
14. Likewise the beam 22 may be adjustably located by 
sliding it horizontally along the beam 43 until a desired 
location is reached. Once correctly aligned all 
30 adjustments may be rigidly secured. 

rt will be .understood that when great precision is 
required for the drilling process the angle of attack of 
the drill bit may be carefully selected either by eye or 
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by some form of conventional laser guidance system. When 
less precision is required, as noted above, the framework 
will not need to be rigidly secured to the floor by 
securing pegs 44 and indeed the whole framework may be 
5 needless. Fixing the drilling machine carriage to 
thereby rigidly mount it helps to absorb reaction loads 
from the drilling process. 

Figure 5 illustrates one particular environment in which 
10 embodiments of the present invention may be used. It 
will be understood that the present invention is not 
restricted to use under such circumstances. As 
illustrated in figure 5 a first room IS may be provided 
adjacent to a further room SO. The room 50 provides a 
15 hazardous environment and may as such contain radioactive 
material or biologically hazardous material. Access to 
the. region SO is ■ therefore strictly controlled and 
operations which may be carried out therein severely 
restricted. Access to the region 50 to human users may 
20 be prohibited. Many such regions 50 are known for 
example a vitrification region where radioactive material 
is processed according to the AVM (atelier de 
vitrification marcoule) process. In such environments 
access is often provided for liquid flow into the region 
25 50. Such liquid flow, which may be water flow, is 
provided by pre -existing pipes 51 extending through a 
safety wall 52, The pipes 52 have ends 53 extending into 
the room 16. It is known that on occasion these pipes 
must be replaced either because damage has been done to 
30 them or because a greater diameter of pipe is later 
required. Alternatively items may be required in the 
chamber 50 which cannot otherwise be accessed in which 
- case these may be passed through a drilled- out hole and 
then later the hole may be filled. Embodiments of the 

8 
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present invention provide a manner in which this can be 
do**©. 

In the dangerous environments described above it is 
5 assent ial that no material existing in the region 50 
travels in the direction B during removal /replacement of 
the pipes 51, This is because any contamination from the 
hazardous region SO which reaches area IS can prove 
harmful and/or fatal to users in that region. For this 

10 reason it is essential that any waste material which is 
formed as these pipes 51 are drilled out, and which 
includes any elements of the drill and drill bit which 
corn© into contact with contaminated material, are 
deposited in region BO subsequent to the drilling 

15 process . As a new bore or bores are drilled through the 
wall 52 thereby removing the existing pipe work, waste 
material 54 may be collected on the floor of the chamber 
50. This waste material 54 may be collected by equipment 
already existing in the chamber 50 and removed in a safe 

20 manner as will be appreciated by those skilled in the 
art • 

Figure 6 illustrates a drill bit 13 which may be used in ; 
accordance with embodiments of the present invention. 

25 The drill bit includes a drill tip 6Q which include© a 
body portion 61 and pilot tip 62. The drill tip is 
connected to a forward shaft portion 63 via connection 64 
which may be a screw thread or snap fill connector- A 
rear shaft portion 65 is connected to the forward shaft 

30 portion 63 by a connector 66. The rear end of the rear 
shaft portion 65 is connected to the connector 32 which 
connects the drill bit 13 to the drill body 31- When the 
drills operated a derive shaft of "the drill (hot shown) is 
caused to rotate and the drill bit 13 is coupled to this 

9 
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shaft to rotate therewith. Rotation of the drill bit may 
be controlled to rotate slowly or rapidly at selected 
periods of the drilling process as will he understood by 
those skilled in the art. 

5 

Each of the 'rear and forward shaft portions 65 and S3 
respectively is formed from a rigid cylindrical shell 
being substantially hollow inside. In this way a 
directing gas may be introduced at inlet 33 and is 
10 directed via a duct into the shaft 13. The connector 66 
has a duct passing through it which enables air flow from 
the rear to the forward portion of the shaft. The air 
flows through the shaft and may be output through 
forwardly extending holes in the drill bit body 61 as 
15 will be described hereinafter in respect of figures 7 and 
8. Alternatively a hole or holes may be formed in the 
forward region , of the shaft 13. These holes 67 (one 
shown in figure 6) may be formed themselves radially 
outwardly, or in a forwardly, extending direction so that 
20 air ejected therefrom is directed in a forward direction 
of motion along the direction of advanoement of the drill 
bit. Air ejected from the drill bit body and/or pilot 
tip 62 directs waste material cut by cutting teeth of the 
drill bit in a forward motion as the drill bit is moved 
25 forward and the bore is developed in the target. Air 
emitted through the hole/holes 67 will be directed 
forwardly through a gap between the outer surface of the 
shaft 63 and the inner surface of the bore developed in 
the target by thea cutting teeth elements of the drill 
30 bit. Both these processes will contribute to the 
movement of any waste material in a forward direction and 
thus into a region where haaardouB material should be 
kept. Substantially no material will move in a rearward 
motion into the region 16 which is to be kept clean. 
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Figure 7 illustrates views of a drill tip 60. The drill 
tip includes a pilot tip 62 and body portion 61 . The 
pilot tip extends forwardly from thie body portion 61 and 

5 has a narrow neck region 70 which extends outwardly in a 
conical neck region 71 to a pilot tip body 72. The pilot 
tip body has an outer diameter which is selected to match 
the internal diameter of a pipe which is to be bored out i 
of a target. As the drill tip 60 is advanced along the 

10 pipe work the pilot tip 62 and in particular the pilot 
tip body 72 slides along the inside of the pipe thus 
determining how the drill bit as a whole advances. The 
body portion 72 of the pilot tip has a forwardly 
extending chamfered region 73 which helps ingress of the 

15 pilot tip along the pipe and prevents snagging. The neck 
region 70 of the pilot tip may be connected to the body 
portion 61 by some. screw thread or other connecting means ! 
or may be more preferably be integrally formed with the 
rest of the drill tip. A cutting tooth 74 is provided 

20 which may be hardened so as to begin the cutting process 
as the drill tip 1b advanced into a target. 

The body portion 61 of the drill tip includes further 
cutting teeth 75 and 76, The radially most outwardly 

25 extending edges of these teeth 75 and 76 which extend the 
most from the longitudinal axis Z define the inner 
diameter of the bore which is drilled through the target 
as the drill bit is advanced. chip breaker tips may be 
used which include a groove machined horizontally a short 

30 distance back from a cutting edge. This helps break up 
swarf which is cut from the target as the swarf comes 
into contact with the groove. The Bwarf particle else, 
that is the greatest cross -section of any produced swarf 
particle, is controlled by selecting the distance between 
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the cutting edge and groove formed In the drill tip. It 
will be understood that the profile of the hardened drill 
teeth 75 including grooves located horizontally a snort 
distance back f row the cutting edge determine chip 
5 breaking characteristics of the drill bit 60. These chip 
breaking characteristics determine that consistent 
particle size of waste material which is drilled waste 
material is predetermined . 

10 Substantially all of the body portion 61 of the drill tip 
60 is hollow as indicated by the dotted line 77 which 
defines. the extent of the hollow regions, this allows air 
flow from within, the shaft portion of the drill bit 13 to 
flow to the drill tip 60 and may then be expelled through 

15 apertures in the front portion of the drill tip. These 
apertures 78 ensure that the airflow along the drill bit 
ejects gas in a forwardly extending motion so as to 
direct waste material drilled from the target by the. 
teeth 75, 76 and 77 in a forward motion. it will be 

20 noted that the pilot tip 62 does not have a fully 
cylindrical body. Rather portions of the pilot body 
portion are removed to help prevent snagging of the pilot 
tip as it advances down the pipe and so as to avoid.; 
inhibition to the directing gas. The pilot tip could of 

25 course be left complete which would only hinder air flow 
not prevent it. 

Figure 8 illustrates another drill tip in which the outer 
radius of the pilot tip is greater than that shown in 
30 figure 7. By modifying the drill tip in this way the 
drill tip can be modified to be used with varying 
diameters of pipe pre-existing in a target. 
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Figure 9 illustrates how the drill tip 60 connected to 
shaft portion S3 may be loaded into a seal housing SO and 
then advanced towards a target 11. A pipe 51 extends 
through the target 11 and thus forms part of the target. 
5 A further part of a seal fornied as a sealing cup 51 may- 
be bolted to the front of the target 11, It will be 
understood that in certain environments such seals may 
already be in place. Alternatively a sealing cup may be 
bolted to the surface of a target as will be understood 

10 by those skilled in the art. When embodiments of the 
present invention are applied in environments in which no 
hazardous material is involved and thus sealing is not 
required to prevent contaminated air or waste products 
reaching a safe area, then the seal housing 90 and 

15 sealing cup 51 may be needless. The seal housing 90 
includes a forwardly locating ring 92 which locates the 
seal housing as it is advanced into the cup portion 91. 
Further seals which may be ^O' rings 93 are provided to 
seal against the inner walls 94 of the sealing cup 91 . A 

20 locating pin 93 helps ensure that the seal housing is 
correctly located with respect to a sealing cup in a 
final position. Further seals 96 may be provided to see.1 
against the seal housing 90 and the outer surface pf the 
cylindrical shaft portion of the drill bit. In this way 

75 once the seal housing ia located within the sealing cup 
91 as shown in figure 10 and thereafter locked in place, 
the drill bit 13 may be advanced by sliding it forwardly 
{left to right in figure 1Q) thereby drilling portions of 
the target out as the drill bit is advanced. As the 

30 drill bit is advanced a seal is maintained by virtue of 
the sealing washers 9€ or other sealing members, in this 
way the outside of the drill tube and extension tube of 
the " shaft 13 pass through the seal housing prior to 
entering the hole to be drilled • 
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The seal housing has an air connection 97 which allows 
compressed air to be supplied to the gap between the 
shaft tube of the drill bit 13 and the hole being 
drilled. The air flows towards the drill tip and is 
allowed to pass through into the existing hole formed by 
the inner bore of the pipe 51 by virtue of the holes 7$ 
formed in the body portion of the drill tip and the out- j 
outs in the pilot tip. It will be understood that this 
supply of directing gas may be usad in addition to or 
replace the use of the directing gas flowing along the 
inside of thB drill bit 13 . 



Embodiments of the present invention thus provide a 
method for drilling a bore through a target which 
includes a pre-existing pipe extending through that 
target. A drill 12 is arranged on a support and a 
longitudinal drill bit including a drill tip is held in 
the drill chuck. The drill may be aligned to accurately 
drill through the target along the pipe work either by 
some form of laser guidance system or by the skilled eye 
of a user. A seal housing is connected to the drill tip 
and then a mating portion to the seal housing is located 
on the surface of the target. This may either be an 
25 existing sealing cup or may be bolted onto the surface of 
a target wall. The drill bit. is thereafter slowly 
advanced until the sealing housing seals into a mating 
sealing cup and then this seal secured by some form of 
securing pin or bolt. At this point a pilot tip of the 
drill tip of the drill bit is located within and end 
potion of the inner bore of the existing pipe. The drill 
bit is then driven by the drill 12 and the drill bit 
advanced. As the drill bit is advanced teeth elements on 
the drill bit cut through both the existing pipe and 
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surrounding material of the target 11 thus removing the 
pipe material and target material and developing a wider 
bore through the target. The inner diameter of this new 
bore is determined by the outer diameter of cutting teeth 
5 on the drill bit. &e the drill bit is advanced a 
directing gas isi injected to ensure that waste material 
including cut material from the pipe and target is blown 
along the direction of advancement of the drill bit (this 
is in the direction left to right in figures 9 and 10) . 
10 The directing gas may be injected either at the seal 
.housing itself or along the hollow drill bit. Any 
combination of this is possible and it will be understood 
that if directing gas is injected at the seal housing 
only then the drill shaft need not be hallow* Likewise 
15 it will be understood that if air is not supplied via a 
seal housing some appropriate modification to that 
housing could be made. . By virtue of using a directing 
gas substantially all waste material is blown along the 
existing inner bore of the pipe away from the cutting 
20 region and may be blown into a further chamber at the end 
of the pipe away from the cutting region. The gas may 
also be used to cool the cutting region thus obviating 
. the need for liquid coolant. Liquid coolant fox example 
water, can cause problems subsequent to a drilling 
25 operation as it may be hazardous by causing users to slip 
or may itself become contaminated if used in a hazardous 
environment. It is well known that the cleaning up of 
liquid which has been contaminated either by radioactive 
or biological contaminants is a complex and costly 
30 process. Air or other gas on the other hand may be 
filtered far more conveniently. 



Once the whole target has been drilled through "it is 
possible that the drill bit will" enter the contaminated 
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region SO. This may make the drill tip and forward 
portion of the drill bit shaft S3 itself become 
contaminated, ' For this reason the drill may be driven 
backwards to draw the drill nit out of the bore and the 
5 connector 66 disconnected. The forward portion of the 
shaft and drill tip of the drill bit may then be pushed 
forward into the contaminated room to form further waste 
material which may be removed by processes and equipment 
in the hazardous chamber. 

10 

It will be understood that whilst the above- referenced 
embodiments have been described particularly in respect 
of use in hazardous environments the invention is not 
limited to use in such circumstances. 

It will also be understood that details of the above- 
mentioned embodiments have been given by way of example 
only and the present invention is not to be deemed 
restricted to use of any of these specific details . 
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CLAIMS : 

1. A method for drilling a bore through a target 
comprising the steps of: 

advancing a drill bit into said target along a 
direction of advancement; and 

injecting a directing gas in the direction of 
advancement through at least one aperture in said drill 
bit; whereby 

as aaid bore is drilled waste material is directed 
in the direction of advancement via ©aid gas. 

2. The method as claimed in claim 1 wherein at least 
one cutting element of said drill bit defines an internal 
diameter of said bore developed in said target as said 
bit advances. 

3. The method as claimed in claim 2 further comprising 
the steps oft 

providing, a ready made bore having an existing 
diameter less than said internal diameter in said target; 
and 

directing waste material along said ready made bore 
during said step of advancing said drill bit. 

4. The method as claimed in claim 1 wherein 
substantially all of said waste material is directed in 
the direction of advancement. 

30 5. The method as claimed in claim 1 wherein said method 
for drilling comprises a method for dry drilling. 
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6 . The method as claimed in claim X wherein said method 
comprises a method for simultaneously drilling through at 
least two different materials. 

5 7 . The method as claimed in claim 1 wherein ^aid target 
comprises a wall composed of a first material and a pip© 
composed of a different material extending through said 
wall, • the internal bore of said pipe defining a ready 
made bore along which said drill bit is advanced. 

10 

a . The method as claimed in claim 1 further comprising 
the steps of: 

selecting the dimensions of said drill tip for 
providing consistent particle size, having a laxgest 
15 cross-section below a predetermined threshold limit , of 
ejected waste material p 

9. A drill bit for drilling a bore through a target via 

a drilling process, comprising: 
20 at least one cutting element arranged to cut a bore 

having an internal diameter through said target as said 

drill bit advances into said target; and 

at least one aperture in said drill bit for 

permitting a directing gas to be injected in a direction 
25 of advancement of said drill bit to thereby direct waste 

material, formed as said bore is drilled, in said 

direction of advancement. 

10- The drill bit as claimed in claim 9 wherein said 
30 cutting element is arranged for cutting a bore having an 
internal diameter wider than an existing bore in said 
target and along which said drill bit is advanced. 
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11. The drill bit as claimed in claim 9 or claim 10 
further comprising a drill tip including said cutting 
surface and a shaft portion for connecting said drill tip 
to a drill device*, 

5 

12 - The drill bit as claimed in claim 9 s further 
comprising a pilot tip, having an outer diameter arranged 
to closely match an internal diameter of a ready made 
bore formed in said target, extending from a body portion 
10 of said drill bit. 

13. The drill bit as claimed in claim 12 wherein said 
pilot tip is disposed at a . forward end region of said 
body portion of said drill bit. 
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14. Ths drill bit as claimed in any one of claims 9 to 
13 further comprising at least one chip breaker tip 
disposed at a forward region of a body portion of said 
drill bit. 



15. The drill bit as claimed in any one of claims 9 to 
14 further comprising: 

at least one air passage extending longitudinally 
through said drill bit for providing a route for gas to 
25 flow along from a rear portion of said drill bit to said 
at least one aperture. 

IS. The drill bit as claimed in claim 11 wherein said 
shaft portion comprises a cylindrical shell body portion 
30 and includes at least one further aperture therein, for 
providing a route for gas to flow from an internal region 
of said cylindrical shell to an external region formed 
between the outer diameter of said cylindrical shell and 
.the inner diameter of said drilled bore. 
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17. The drill bit as claimed in claim 11 further 

comprising s • 

connecting means on at least one of a rear portion 
5 of said drill tip and/or a forward region of said shaft 
portion for securably connecting said tip and shaft 
portion together- 

18. A drill, for use with a drill bit arranged for 
10 drilling a bore through a target, comprising: 

a rotor shaft arranged to rotate when driven? 

a motor arranged to drive said shaft; 

connection means for connecting said drill bit to 

said rotor shaft ; 
15 a gas inlet arranged to receive pressurised gas from 

a pressurised gas source; and 

gas directing means arranged to inject gas from the 
inlet to said drill, bit thereby providing a directing gas 
flow in a direction of advancement as said drill bit 
20 drills Baid bore. 

19. A method substantially as hereinbefore described 
with reference to the accompanying drawings . 

26 20. Apparatus constructed and arranged substantially as 
hereinbefore described with reference to the accompanying 
drawings . 
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